Introduction
Sulfite salts or sulfur dioxide are widely used as an additive in food and beverages to prevent oxidation, microbial spoiling, and to control enzymatic browning reaction during the food producing and storage process (Danilewicz, 2003; Lee and Shibamoto, 2002; Thorpe and Baynes, 2003) . However, the excessive intake of sulfite is harmful to humans. Previous work demonstrated that daily consumption of sulfite exceeded 50 mg•kg _ 1 body weight might cause many diseases, such as headaches, nausea and diarrhea (Suh et al., 2007) . Due to potential health concerns, the use of sulfur Dry vegetables and fruits which are removed most of water from fresh product have less loss of nutrient substances. Compared to fresh product, dry product has much longer storage life. However, some producers may add a certain amount of sulfite to extend the dry product shelf period even in the poor storage environment. Those who claim to be the feature of "no preservatives" or "totally natural"
in dry vegetables and fruits may consider to be exaggerated. So a reliable, sensitive method for sulfite analysis in dry vegetables and fruits is required. The method should be sensitive enough for covering the concentration range below 10 mg•kg
Various methods have been applied to determine sulfite in foods.
Classical and official method of China National Standard (CNS, 2003) and Association of Official Analytical Chemists (AOAC, 1995) are based on the optimized Monier-Williams (OMW), which utilize the distillation of the samples under acidic condition and then analyzed by iodine or acid/base titration. However, these methods usually required the complicated sample preparation processes and cannot be used for fast or high-throughput analysis. Moreover, for
dry vegetable and fruit samples, the OMW method tends to overestimate sulfite levels because of the presence of abundant volatile acidic compounds (Pizzoferrato et al., 1998; Zhong et al., 2012) . In recent years, many new methods have been reported, including electrochemistry (Chen et al., 2012; Isaac et al., 2006; Karimi-Maleh et al., 2012) , ion chromatography (Koch et al., 2010; Zhong et al., 2012) , liquid chromatography (Pizzoferrato, 1998; Theisen et al., 2010; S. Wang et al., 2007; Zuo and Chen, 2003) , optical chemical sensors or biosensors (Alamo et al., 2010; Dinckaya et al., 2007; Filik and Çetintaş, 2012) , flow injection (Navarrro et al., 2010; Ruiz-Capillas and Jiménez-Colmenero, 2009; Tzanavaras et al., 2009) . Above-mentioned methods indeed greatly shorten the analysis time. The limit of detection (LOD) was even lower than 0.1 mg•L _ 1 in sample solution with some methods. However, by these methods, complicated operations and reagents, self-made equipments were required which prevent them from being applied widely in rapid determination of sulfite in food samples.
In recent years, liquid chromatography inductively coupled plasma mass spectrometry (LC-ICP-MS) technology has been well development for the determination of some metal and metalloid species due to its easy connecting to LC. Dynamic reaction cell (DRC) technique with O 2 makes the determination of total sulphur and sulphur species easier (Bandura et al., 2002; Lin and Jiang, 2009; Schaumlöffel et al., 2007; Stürup et al., 2006; M. Wang et al., 2007; Yang and Jiang, 2004) Our work aimed to develop a simple, sensitive and reliable method for the determination of sulfite in dry vegetables and fruits.
The separation was achieved on an anion-exchange column followed by ICP-MS detection. In the process, extraction conditions were optimized, and potential matrix interference was discussed.
Materials and Methods
Reagents and standards All of the chemicals used were of analytical-reagent grade. All solutions were prepared with deionized water. Sodium sulfite, sodium sulphate, sodium thiosulfate, ammonium nitrate and formaldehyde were purchased from SCRC (Shanghai, China). Sulfur-containing amino acids was purchased from Wako Pure Chemical Industries, Ltd (Osaka, Japan). Deionized water was purified to 18.2 MΩ resistances using Apparatus SK5200H ultrasonic generator was purchased from S h a n g h a i K u d o s I n s t r u m e n t s I n c ( S h a n g h a i , C h i n a ) .
Chromatographic separations were performed using a Flexar Binary LC pump (PerkinElmer, Shelton, CT, USA) was used.
Injections were performed using a 7725i Rheodyne valve. The anion exchange column Hamilton PRP-X100 ( 
Results and Discussion
Stability of the extraction solution To solve the substantial sulfites loss during extraction process, formaldehyde was used to convert sulfite into a more stable hydroxymethanesulfonate (HMS). ) and sulfurcontaining amino acids (Fig.2) . The total runtime was approximately 5 minutes.
In this experiment, different types of dry vegetable and fruit
samples with different matrix were tested in our experiment. All these samples didn't contain any sulfite (blank samples). The blank samples and blank samples added 0.5 mg•L _ 1 sulfite were extracted by 0.1% formaldehyde, and tested by LC-ICP-MS. Typical chromatograms were shown in Fig.3 (a, b, c Z. Ni et al. 4 substance. This program was faster than reported ion chromatography methods (Koch et al., 2010; Zhong et al., 2012) and HPLC methods (Pizzoferrato et al., 1998; Theisen et al., 2010; S. Wang et al., 2007; Zuo and Chen, 2003) . Table 1 (the background contents of sulfite in dry mushroom, dry garlic, dry mango, and dry kiwi fruit were derived from sulfite added in the laboratory). The mean recoveries of the sulfite at three spiked levels were ranged from 78.5% to 91.6%, with RSD ranging from 2.5% to 4.8%. 
Method validation

Application to real samples and method comparison
Conclusion
In this study, a novel LC-ICP-MS has been developed for the determination of sulfite in dry vegetables and fruits. The proposal method was able to eliminate the interferences effectively, and showed highly selective. The proposed method show favourable recovery and RSD when determination of sulfite under 10 mg•kg _ 1 .
Rapid separation with very low detection limit was the most advantage of the proposed method, and it was successfully applied for the determination of sulfite in dry vegetables and fruits.
